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(54) ALLOY ELECTRODE AND SEMICONDUCTOR USING THE ALLOY ELECTRODE. AND 
MANUFACTURE OF ALLOY ELECTRODE 

(57)Abstract: 

PURPOSE: To provide an alloy electrode which helps to 
decrease a defective rate of bonding and to provide a 
semiconductor device wherein the alloy electrode is 
used and to provide a method for making the alloy 
electrode. 

CONSTITUTION: An alloy electrode to be used for 
bonding is manufactured by depositing an Al-Si film 13 
on a layer insulating film 12 formed on an Si substrate 1 1 
and then conducting a heat treatment. On the layer 
insulating film 12, Si fine particles 1 3a of 0.5\im or above 
in diameter are deposited at the density of 150/900nm2 
but only the ones that have the diameter of 2.8^m or 
below are left behind on the film. This is achieved by 
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setting a substrate temperature at the formation of the Al-Si film 13 and a heat-treatment 
temperature in the following process to specific ones. By this method, cracks are prevented 
from appearing in the layer insulating film 12 under the Al-Si film 1 3 and causing a bad 
insulation at the time of wire bonding. 



LEGAL STATUS 

[Date of request for examination] 19.12.2000 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 

the examiner's decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 3371504 

[Date of registration] 22.11.2002 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



hnn://wwwl9.iDdl.ncioi.eo.ip/PAl/result/detail/main/wAAAi2ai_ZDA407240432Pl.htm 



mB^mmfr u p) (12) ^ # fP ^ ^ (a) mmmwjkmm 

i^P8¥7 - 240432 



(43)4^iBS ^fS 7 ¥(1995) 9^125 



(BDInta* 




F I 




H 0 1 L 21/60 


3 0 1 P 






21/28 


3 0 1 M 8932 - 4M 








S 8982 -4M 






21/321 






■ 






HO XL 


21/92 F 








*«* Sf«3B©»12 OL (^ 9 H) 




4$e¥6-6270 


(TDiBISA 


000004260 






0*mg<*it#4t 








»aK;oj«rfrB8fp"riTi i#a 






(72)^1^^ 




(31)ffft*S±!l#^ 


!|#g¥5-29955 




a»m;«j«fUBH?a>"riTS i#« b*« 


(32)«jfeB 


SP5 (1993) 1^250 








0* (J P) 


(72)55W« 




(31)ffftli±!SS^ 


«fHJF5-341445 




a»!ft)i'j«mBBfti"'riTai#ffi 0*« 


(32)«3feB 


5 (1993)12^100 








0*(JP) 


(72)«W« 


ma. tt£ 






Stt!^)i'J«fpBS*a>rriTaiS«J B*S 














(74)f^A 













(54) :f!M©«8;] ^^mffisw:^nsfflvi&*»#^fi&t/:'&^«ffi®3KS** 



(57) [giUU] 

£4S 1 1 ±cm«nfcJiM?fi»ig 1 2±{cA 1 - s 1 

ei 3&iMStf^ffi31$]|£lxTig^$n%. ±IBSMi% 

»K1 2±(C*fffl-r5S 1 3 aS, so. 5u 

mK±©fcW75n 5 0<l/9 0 0/im' EtTT?. -e-OtfJ 
\Z%.2. 8 /tm£tT»"b©©'M¥S"fS. JltlB, Al 

- s 1 R 1 3 cD^^oSfiias^-ero^co^fflasK 

jS>x^;^i'^;a:t*CAl -S ilgl 3T©®HffijikK 




-231- 



(2) 

J 

ICS i ('>v=i» ^■^ts'^^miimvimm^i& 

2 ] WIB S 1 0 . 5 u mUJuO 

hOifi, 1 5 0i@/9 0 0tim2 eiTT?&SW*Slf3 

[»^« 4 1 m^m^m i tisw^js 3 12«©-&^« 
li, itg2 0 0 MmK±-eab5»«3a4'bKttBl*« 

1. 2»£t±tf*5»*«473»S«««6|2«©*»fl: 

1 0 ] WI2afiKT©»H»>4, 0 ~ 4 0 1C 
2 0 0 "C tfStt^fl 8 75MIS*fli 1 0 IB«t©^#«« 

©sism 

m^m 1 2 ] WE^^ yi'iz^<o wiBs 

|I{|}&fi^l!g±(Cift)n-rdM^]g87)Si!«igl 13E«©'& ^ 
[0 0 0 1] 

nitmmm»m±\zs i ^^ts^mtm^mmvm&m 
at^-n&fflviit¥««fi^HRtK^^mffi©«iS*SctcH 

[0 0 0 21 so 



4#M¥7-2 4 043 2 

*SsnTii-5. -ebT. :::©lK«61ikK±lc, ±IB!C 

S 1 S 1 ?6S«^^^£7>/^5-^?A (OT, A 1 - S i 
«P©3aiK*»S^S'b®**-HRWtffifflan 

[0 0 0 3] rro^smatt. -JfiWl'S iS«&2 5 
O'CSSCMUT. ^K*fi»K±CA 1 - S 1 

s^sA 1 - s iii!i&Bfje©RSJcitia-rsi:tK±D 

fflSlftffia (as. A 1 -S i^^®«^ICtt4 0 0~4 

sot;) ^m-rztiznK), mwmsm\znmnitzi 
A 1 -s iKt^m^wic^fftcffii^-rsi^icuTVJ 

[0 0 0 4] ZZX, KA 1 - S i R36^&ft5*JII«ffi 
14, ±i25g^©J^fi5M«jfi»©iiHn»iSaS±-et4E»« 

«a|^«fflS®h7>>^X^'-fe;US*1-5«}^¥««: 
SB (VDMOS. IGBTSfli^lf) ©y-XSffi*± 

S l»«7 4±Cfev>T#h7>i?X^'-l:;P7 

i±*attT7'rr:i)^>X'f'>i'ffl©fflit7 2*^a;5es 

tl. C©®«7 2±©/-<>;;Hm7 3lCllta-rSAl- 
S i IB7 5 I'Jp^X'f Vi^^Sfrt)*!*. 

[0 0 0 5] LdiLi'i*^^. ;i®0iiD?geA^6<i;5 

IC. m«J7 2RXSA'y Vmi 3^mn^Cii\t. I C 
5^s/7'®saii:^&ia< iVii'FA^****. 2:® i C 
?'s/:?nB«®«:*:*»<fe*lc> H2ic^-r«k5»c, h 
y>'J7,-S'-t)V7 1 ±.\zis\,^xm^K>^^^>v'^ >if 

^ >!fBnmm»mmmtLx<DA i - s i Rti^i^ 

icjg^sn.s'&fflTfcD, ©sacs 1 *t-^^$nTii 
5. -s-fflfc*. A 1 ^mmii\zB-rs i «ss^**«T 
WTs. c®«fmbfcs imk^f-t^mstu-ox. ts 

a:KA 1 -S ie&©micGBi$ndJSM»»Rl:^7 

yi^TJtASJli:*^ «S|A«:fi:fi)! "A NEW BOND 
FAILURE WIRE CRATER IN S 
URFACE MOUNT DEVICE (IEEE/ 
I RPS. 1 9 8 8. P 5 9~P 6 3) " (CS^^tlT 

i/mz, s iSfis i±o)Suaie»iiS8 2®±bk»s 

Al -S IRBStfOS l«e7-8 4*lHHi:&oT. 
IWi^iSKS 2lri/7tyi' 8 5*iA5;ii:*tE«$nT 
V^^.. Sfc. I^XS)li4. SM«&li8e8 2®±ffl®S la 
8 4 ©»*titi:«c-r « ^'^<-i?*'«l:*:r« ^ i 6 



-232- 



3 

[0 0 0 6] fiet)T, ia2jc^rj:5fc*>7*-<>i'« 

7 6T©A 1 -S iK7 SrtCDS i«e^*i«fttiU 1 

mmiSim (c©«^, Ai - s ii«7 sth^vv'x^' 

y'y{;i)iXK>. A 1 - S i K7 5 t-/- hSffii:©W)»« 
[0 0 0 7] 

[0 0 0 8] *»?a«60ll»fcJ:r). ^'^y^^^mz 

CI Cg^-yy^A*t5E4TS::i:SftV»fc'U. £;T©i 
[0 0 0 9] ±!BSS£»»-rSfc«), *ISW©^MS 

^nm\t, mfSitt&K±\zmmfi> s i «t>i[?©€i;d' 

2. SwmBlT-rj^^Sn, S lSi«i^®g*»/jN$Vi. 

[0 0 10] ISa, J:©iB!l«ttAl«ffiS'J>K?&if-e'> 
0. 5/iin£t±©Wf3S 5 Ofi/9 0 O/Li 

[0 0 11] irE^R*f»©S i^=tfitt. s 

J: t) s 1 ^wst4*-rif-f . smite»ie±cs \ mil- 



(3) »MJ|l7-240432 

bL, ^^\zm^i'7^^rt->y'^>ifoyizml■iWin 

[0 0 1 2] a*3, 7'f'¥3i^>x-f >i^lrfflVi-2>'7'f-V 
Sitg2 0 0 /iim£;±©'b©tf SCtT. it^^x-f^ 

«ffit©«^SB©W^tt&l^±"r-6c:t*i-ct5. * 
fc. *^W©^M«tt©»jS*SS, *SJ#«S±fc}g 

iaa^ss b Tj^tss n5^jg«ffi©Sjt:^ftT$> o T. 

[0 0 13] *%§l©fijS;^j£lt<}:nif> Am^^aiKF 

s^e.L/T^&^fscfr. ^KSffi©®Hieii:)i8©± 

£jlT®S:HattO~4 0'C®iaSiSH-eS5ii:*^* 
L-Vi. *fc. ME&)RSffi©«K«©a«B7 5~2 0 

[0 0 14] 

asfty- Min-f #-7 v'y>v7.y<r>^mmmTm 

T*»3. S iSlg7 4tC«|j$$n^::«»®h7>5^X^ 
•t;i/7 1±lC. V-xmffitUTA 1 -S i|g7 5*^}g 
fiEStlTVi-S. -eUT, h7>>'X:^-feJl'7 l±ty'f 

snrvi-s. c©/X'y Ffi55> 7 3 icsai-rs A i - s i 
ig7 5ic:fev>TA 1 rP'i^T ^yzi^^'y^^n^yf^^ 

3'©-fe;V«ia«S%"r»Krt P n p n«jie^E-©0^^£# 
KbTV>S. Sfc, EI4lctt, h7>>?7,^-t:;U®^® 
¥00S*T. 04lca^rJ;p»c. lir;!/ 2 

ui. A 1 «ais I ««t««it««^r53>4'i' h 

S?(SiSK) 2 2i:®rai»i&K2 3i:*^6^^»0ig 
U^&-e*-5, 2 0 Atin-fe;!/©*^, tt»3jgl/ 

59 m&(i2 0/^mX2 0am©li9[(!:!^%. 



-233— 



5 

[0 0 1 5] 0 5 (a) ~ (c) SfflV^T. 

*swi-*sit«A 1 - s tMi^^iassttwrs. as 

(a) ~ (c) tt*%W-lliS«sJC^*JJ^>X'f >i'ffl 

■€-UTrn?.^?*«5<t'5lcKS iStSl 1± 
\Z}t, H5 (a) C3^-r<fc5»C. CVDfefe^HiDB 
MIB8UK12*tO. 5~1. 5 tfmgSJKjS$nTV> 
HCDSffliteigtmi 2tt, WAIJ, BPSGK, PS 
GSS, TE0SK*5V»ttCVD-S I Oj Si^t*. « 

s 1 ^m^nifi A 1 - s i K 1 3 s*a-r«>. c 

©A 1 - S i R}g)«ffe-Ptt. )«lfififi& 1 0 OlCtb 
TS i WSlTI 3 aSJ^-^^»$-a-fc. ti^^ S«fi* 
«5Btt7 5~2 0 0'Ci:-r'5C:t**t?#5. X/'<-y^"J 
/■;7-7. 2kW. ^f7.E6mTorr. 
SSlBrtSSflll 0 0"CK:T, si so. 5~2wtX# 
tTA 1 - S i -^^A^e-fSS^-y-y hS:fflV>fe. X. s 

[0 0 16] J>:C. ±EA1 -S IRI 3*7*hXry 

^, ISiifRfflatL-Ti 4 or-re oii-©:7'Uv'>^'& 
iif. ii®yj-»^'t?«, 05 (b) c5^-r<fc5tc, 

jSfflttl 0 0~2 0 0'Ci:T5:it**t?#5. ;*:IC. S5 

iif»iaai:i/T4 5 o"c-r3 04>«)i^>^"j>i'sis 
■r. i:®>'>^"J>i't?B. 05 (c) it^-Ti^Jc. 

ttLatigP5^TttS ISSI ItAl-S IKI 3i:*l 

CO 0 1 7] H6~0l 3 fc^-r^KiiesicS':? 

5. SI*. 0 6 C*-r s 1 tJb&T©a:*:St h 
^©G-SW (y-h/V-XIB) U-^'^fi^t'OBi 
«S0lcS-:^€fgi§^-r5, c©06litt. 2fflfi©3f^>x 

*»t«S iattT«:*:Si:G-SM»J-^'3!;S*t®IW 

{SSS^UTVi^. 3|<>X'r>i'*Wi. 07»c^ 
■r<fc 5 (c, y -f •\'gt-€-©3j^ ^T^-f >ifm<r)z>stmt 

©M«tcTab&t)rrt*tT€fS. 06*^e.M&*>?SJ: 
S iae^®g:*:gA»3HmSaATt)G-sraU-i' 



(4) «$BI!Jlt7-240 43 2 

5 

G-SWU-i7^S**5S4bTL.*'5. 
[0 0 18] X>i?>;i/-Z»©«JS:iSSS«T 

fcfflVi«*w*KB©:j?>T'f >ifmmtbxm->^ 

3fia*<£^Si:JS;-5. rr-e0 8lw, y-T-^ffiS:-^ (4 
0 0 ttm) tUfc^oy-f ■V:^^n*i^:■&^Br»a^:© 

10 7'f•i?•^&-!£®#SCT•ti•^BfLfc^©^^ST*?>t)U 

■»}•-< i^;ni») Sfft», ■t®H^^it»B5«®x-5'*» 
t)1tT0^L-TfeS. 

[0 0 19] 0 8lc^-r<t5lc, HXtiKWCtt, 

ffi-rs&jexctt. ±E®•a•^»rKffi!{l*o. 5N£t±!i5'S 

[0 0 2 0] 09lCttifitS[tB*fc«f«^"5^*^ 

iSRaWE:^A*oMff*^-r. i:®09»c<kO, 
xw- >i^^®iaiF«EA7-*n 2 OSrlfiASi:BtE^A 
*t»5fe-r-&. r®^©:3.S^ni@tt±IST8 2 0 umTa& 
■5. fiEtjT, 7'f-^S**-^®*ft (4 0 0 am) 
V>TK, •:3.Smi|i*^8 2 OjtimS-Ctt^A*<!i*-a-f. 

\z, ^&i)m±t^. 

30 [0 0 2 1] *fc, 01 OJC±E®08t09lCTS^U 

&.mt<Dmmzx7fi-r. ±8B©08Ttt7-f-\'gs:-ffi 

tUTBiWl/&*», t3^niH/7^tgt®M«t?^"^ 

t, m^row^tt (^A,m^S.) 
nili/7-1"irS*U. 26l±!JJS"T?Jb^Ci:*^to*^-5. 
ia«ifi/W-l'J:5'J-i''FA©«4C»bT 

B. t>itM«/7'f'te**l . 8 7£^TT*ntfAV». 
[0 0 2 2] ;:®±'5IC^tVi«gffl^«TtCTfflV>S¥ 

40 ^-^^ifil. 2tt±ta«#>5*^>i^)WiJ:«T* 

■5. (;e-:3T, 06lC,tO. 2. 8MmKT®Si«e^ 
©**t;gfffiT^>J;5C«ljffi-r4ilt!0^ U-i'^aSBS 

i?*S!4*-Saft:*:®JRHtt. BIWttiftR-httSfta-ra 

S 1 aiS?®g©::*:€ST*5. -?-®g®;'c^$lcfli'5 
^^•^©^^JC^^ViTB 1 1 SfflV>TSi§ST5. 0 1 1 

ctts 1 tte^^:)aM»»«t®w®fflB*7*^^** 

•r. 

[0 0 2 3] 011 \z^-r^z>iz, m^UBPSG^o 
50 fii>mm^B.m2±.\zm^-&nitA\-sm%z^ 



-234— 



7 

ift&^9 4tt, H^COa<, ScnmCDA l<Sii*/Mx 

T®K«ii&K9 2±tCi3ViT> A 1 Ol^m.^\Z^%^ 

;l'77XfiB^9 4a{CTa)ISLTViS. SiSJe^9 4 
Stf-^t'<;a:S. -eUTS ia5e^9 4)6^f^ffl*SrStt 

sfc^n*te»sru sm*6fidR9 2Jci7^5/i?*t^i; 

[0 0 2 4];*:tC> S iSt)iai^a)StU-i7:f^%^^ 

io§a«&0 1 2 &#BabTK0j-r^o 1 2 \z7h 

S^, S i 5 OfB/9 0 0 /xm^ OTT* 

»iiK^o#®(c*fffl-r^s 1 as^T&n 5 ofi/9 0 

t"Si:#Ae»n. S if»S^OS5&«2. SMmKTTcfe 

0> ;&0^<?!)»^n 5 0^/9 0 0 /im^ KT^rT^C: 

tffaU&S iat!lL^<0S*«*«2. SumKTcO 
fF«-C#SS i«e?^jftBl 5 0fi/9 0 0iiim 

[0 0 2 5] 0i3{ctt. ^smffi^^e^T-sfc 

13j5i^^, S i'&^W2wt%$:ffiA*i:U-i7^a 

^<D««, 2. SumSiB^t^S iaa?^*^lM»iftK 
[0 0 2 6] ;i*5. Al -S i^t^aJS iaW¥*^0. 5 
S*«5!^l/TU*5fc«?). 0. 5wt96«±i:-r^C0;^/^ 

[0 0 2 7] *^J8«Od?>T>r>i^ffl«ffitC45lfiT 

li, 05 (a) ic^fct-Jlc, I^*fij&lll2± 
ICA 1 - S iRl ZimmMl 5-2 0 O'CcOfifiJC 

a05J':ffit)i^-T$>So C:n«taS75^{£V^)^8&A I Pf»cO 



5) 4$B8T7-24043 2 

^SnfcA 1 -S iKl 3ICWLT, 05 (b) IC^f 
ct5lC> fig«ffldn 0 0-'2 0 0'C> MICS*U<« 
ffla«ffl:^U 0 0^-15 O'COfiS^ffl^^SSUTVi 
^cOffi;SJ!ftjaaJC^5ViT> S ilSS^ 1 3 aOtt* 

S;^tij)o< Oiiff (S \ ^<n^^ T^o ^10)^. 0 5 

(c) \z7vct^o\z. ^mmw^i^^'yy^'yy^'^ 

JiSi-CltlCiO. Si:K*^^fi*r§o ::?SD2Sieo^ 

ffia*. (sa-c^KUfcA 1 - s iKi sjrjgfzit^r 

86, *^lfSfif!l(Ci5^r^T«, A 1 - S IRI 3TOSW» 
[0 0 2 8] -^r. ^JgSffiCO?^^X§lC:feV^T, S« 

d^ssvis. A 1 i ©ittiisaiJijSK x> a fix 

7ji^^^"T?fe'5o ;ico;ii:*^'&, 1314 (a) (C^Tcfc-S 
fc, A 1 - s i K 5 3 (r>mm&fm^^^^ S 1 £5 U 
*t^*DS<;'5:D, S lae^ 5 3 acogt^:^€r<^ 

U Ell 4 (b) tc^-Tcfc^Jc^ ®M*&j|ilK5 2±irg 
C!):*:€l^iS i««i^5 3 a*«#fffiU-^T<te'5. 
[0 0 2 9] ^f::> 015 (a) S«S 
5r*jS®(£ST^£KUfcA 1 - S iK6 3tt, 

^Bfa-r^s i aja^ 6 3 2.<nWi%t\^^<^^(r>^M%n 
30 -T*^. 015 (b) jc**rj:3ir. em 
fgijas^ffoT^. s i aia^ 6 3 aco^fi^^%ai-ji 

frU -SRc^S lae^e 3 aOiag?&^;^^<?^^« 51 
Jr. 015 (c) ics-rJ:5tc> jgdJ^nfcA i -s i 

K 6 3 KMU^M^^M-rt. S i aia^ 6 3a ttfi^ 

[0 0 3 0] :k\z^^m<Dm(ommmtLx. mo^M 

40 5-2 0 ortb&A 1 -S lR<7)J5£fiSiJC, iSfi^i)!! 
a ff!l^«4 5 0r^3 0 5i'CDi/>t$'U>^^*Sfit> 

^UTi oi>i^([^. s*L/<«5^^£^rt^ctt^^:5fc^'^ 
icabT»»-rso j:c[>^»*ff5^. A 1 - s iKo 

rtSRODS i aSTC0g?&«2. 8 /zm^ffi^^^ViTA 1 - 
tUt>%A 1 i^>i^-^\Z3X:/m i n-C3 0 

ox:^xi^WLxf)^^ 5 ^eT^fiicfflr^frr^JS^r 

Al-S ifigOrtlBOS i«ft^©g^t3. 6/i 
50 m^jffiATL^Vi> ;F^^5!*3^<5BHi:J^5. Cti 



-235- 



(6) 

9 

ttA 1 «f ©S i m^Omim&i)'^4 5 0'CTB2. 8 X 
10-" cm» /sec. 3 0 0*CTttJ£il3iflS*«6. 
5X10-" cm* /sec. 5 0"CTttSS«S[Sft** 
1. OX 10-" cm' /s e c-C*0. S 1 rofftaS 
*t4 5 O^TA 1 tMbTO. 5?«Tafe2>©JC^U 3 
0 OTC-CroWtaSttO. 9 3Si:ftoTt»«C:t*>6. «) 

[0 0 3 1] Cl©?&aii0l 6 (a) , 01 6 (b) T 
^fi^lC. <>x;M2 0€:AI-»^'J^10 0*^5«P 
3 0CWr;ii:-C»aT?#4. 

tcjiisnc^jfi-rst'^'XAi 2 o\zi)>i)^^m^m^i<.^ 
s. flEoT. ;:c:-ettnf3i3)«*/&»t*©i'x>? (ti 
T©§tfl«5Hr. awii o~2 stgao fc#-M 

10 CTtKOtaU &g-r5:ii:©»'C+»B«**^<S 
[0 0 3 2] -t^lTHl 7JCS^TJ;'5lt, afit©A 1 

>ifp-t:4 0 o~4 5 on-ejniR^. i o^etrt. mz 

«5»-Cfl3i1-lC*««f (tt2 0'C) KttHUfclS*. A 

1 -S i^©l^g?©S ia!e^©Stt2. 4~2. 8m 

jasiKTicTffiffl-rs*wffSB©3f?>T'f >^ffl«ffi 
[0 0 3 3] *»aIxeB"^)^5^. 

tfc4ot:g«stTT, ^mmomm^m, 

5"J>i^©iatCfifi. 0 0~2 0 0"C, MSU 

<ttia«i8H*u 0 o~i 5 0'c©:/'j-»^''6ff5J; 

[0 0 3 4] Sfc, A 1 -»^'U ^i^^tcSiKSS^a 

K t Lt:^7Xv c vd 0 5/ u n >^imim^ 

rSJLijWfftenTl'ia. C:©/'<?;->'^->'3>7X- 
;Hgt>ii!fi (400~450"C) t?^2igStl2.fc*. 
:i©«t)Sffl#H«TlcSi D a-r^3$?&«SfT5 ti)[ 
ssna. f^, ±5g©a>«riiiS0aic*v»Ttt. ai-s 

c:©te, ;^>:/il. a i -s im±\mMmmKV. 



i|#B8¥7-2 4043 2 

10 

[0 0 3 5] Sfc. AI-SlKtbTAl-Sl-C 

[01] 01 (i. t£*©'7'f-^':!j^>xi'>i'ffl«ffi*ljS 
*^f»S3i*»ft:Se©®e5»rE0T*-5. 

[02] 02(i, ^nm^m^^tz'y'^^^y^'O^f^ 

[0 3] 0 3f4i'9yi'564KHttR?B-rsfc«-r«0 
[04] B4tt, E2fcw-r«[)g¥»*S«©-fe;V«ia 

[0 5] 0 5 (a) , (b) . (c) B, *56?3©^fl^ 

[06] 06tt. S imiaT©S:*:atG-SW'J-i' 
^A^t ©Hfi5*^'r0-e* s. 
[07] 07tt. •7'f-¥ga:7'fi?'0':3^«i:*a^'t' 

0rfe5. 

[08] 0 8^io^n»^:■a■^»f^t©H»S:a^T0 

[09] B9tt. ili««di*i:G-SI«'J-i"P^*> 

[010] 0iO(i, y-f-Vw^^^tuB/y^firgt. 

ijil:^tta:©Mfi^*St"0i?*5. 
[011] 01 ltti'7yi'J!^SH*KM-rs©«w« 
•r'50T»S. 

[01 2] 01 2tts iae^-rostG-sw'j-i'^ 

^4St©rafi5SrS^T0t?*S. 

[013] 01.3ttA 1 - S i tt>©S i-^^^tG-S 
M'J -i'^S*t©MIS**'^Bn?*5. 

[014] 014 (a) . (b) tt. SfitTJj^^xW- > 

*£fi«S8&*Lfc»fffi^i!:0'C*4. 
[0151015(a). (b) . (c)B. 7 513* 

m-r^^yf^ yifmnm^im-^^tzmz^n^s iw 

[01 6] 01 6 (a) . (b) tt. SflOT©»H« 

ICS e-r^iis^-rffi?^0"'?*'5'. 
[017] 01 7». msL&.T(Dizs^mz&mvx^i^ 

11 S ISSi 

12 mtesdii 

13 A 1 -s i K (jp^x-r vi'fflSffi) 

13a SI 

10 0 A 1 -»^'^ 



-236- 



(7) 



!|$l8¥7-2 4 04 3 2 



11 

110 sfifia$ffl#-h 

1 2 0 ^XJ\ (^WftSSO 

mi] 



12 



13 0 (^S^ffl^ 
[132] 



^75 



[014] 



[03] 



[04] 



ZOtfin 




20;/a 




G 30 
I 

s 

U 20!- 
96 



[06] 




— ^ 



12 3 4 



[07] 




-237- 



(8) 



!KfM¥7-2 4 04 3 2 



[08] ^BIIO] 




tt*a/<9- i....> AI-SI *«8i ««» CK) 



[HI 5] 

[Hill [012] 



•*. •.'.*^'-63« 




-238- 



(9) 



«fBI!¥7-2 4 04 3 




a2)m^ mm mm 



-239- 



